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Abstract of KR20020033078 

PURPOSE: To provide an active matrix organic EL 
display device in which stray light beams of organic EL 
elements, especially the stray light beams having an 
angle with respect to the normal direction of a 
substrate and the stray light beams being propagated 
within the substrate surface are surely shut off and the 
occurrence of a pixel display defect caused by a 
malfunction of a TFT and the degradation in contrast 
are prevented. CONSTITUTION: A circuit section 
which includes a rear surface shield layer 10, an 
insulating film 1 1 and a thin film transistor 3 is formed 
on an insulation substrate 9. In an interlayer insulation 
film 15 formed on the circuit section, a wiring layer 16 
which is connected to the source/drain electrodes of 
the transistor 3 and a light shielding body 4 which cuts 
through the films 15 and 1 1 and abuts onto the layer 
10 are formed using a same material. An organic EL 
element having a light emitting region which is located 
at the place that is not overlapped with the circuit 
section is provided. The body 4 is three-dimensionally 
formed so that it surrounds approximately entire 
periphery of a light emitting region 5 of an organic EL 
element 7. Thus, the scattered and reflected stray light 
beams by the structure bodies such as the substrate 9, 
the films 1 1 and 15 and the stray light beams 
propagated inside an anode electrode 19 are 
prevented from being made incident on the circuit 
section which is constituted of the transistor 3 and 
capacitors. 
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S ^SS »7| EL £XJ2| D|S. s 3( ^oj ^oi| CH«H 2|E1 £b DISOIM 7|^3 »J«|2£ 3 

Oj^g STtfOI xtB^OI TFT SS5f0l| 2| B $\± HA| 3&0IU flft}g gfX|» ^ 2i 

b °-4bih djesja *?i el hai s*i ai a m% msms n bp. #;>i as- 
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7IB(9). 99401). #a 984(15) #4 ?£*J|Q||A| B.WB 0|»0|Lf 23(19) LH¥£ 

2Ht£ D|»0| 44 MHX|±E|(3)U 5SIA1 §25 01^0151 S|£¥Qil gJAfSfb 2§ £X|$H£q. 
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6»2!0i 

#7| EL ±Xh TFT. aEei^E, QijEjM DHM^^ 
£09 V&§> 

£ IS £ XII 1 6!A|0ll0n 41 ^EJH QHS^± f*7| EL HA| S*|2| ?3S« EAIB §SE. 

£ 2b g £32| X}| 1 gA|G||0I| U\E *|E|u DHE§|A o;,, q_ sa , gX |o| gj~-g £Aj sj £^2^, 

(a)b SEE. (b)b £ 12j A-A'ijg flff B0E. 

£3§ g ^92j xii 2 ^akwob trig °J|ei« rnjeajA ^ EL SA , x^oj EA!e ^o^, 

(a) if S0£, (b)b (a) 4 B-B'tfg B2£. 
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S ci|6|M Dfjeej^ £9 (EL: Electro Luminescence) HA| 2*| » 3 JJ£ a 

B 5>0|q. 

£SH. 48. 3i*2| ggg ha| %x\£.M eiJS HAI &SPI ^0l2*b3l ^3 ha| 3*ib A| 

owoi §m ^oi u^qfe aq. oioii cum oi, sieoii aiowoi ^aoi °» 

BIH OHesj^ fPI EL SAj &X\?\ 2*=^g £2 aq. 0| OjE|* DHe^^r a HAI &*lb QHM3± 
feTHS UH»ff EL ±*H ±?|S ^Xf^AI £2«X|±E4(TFT: Thin Film Transi stor)0l| 2J 

&?{ <Ujq« DH ^ej a oj| EL HA| C8SSH3 BHS@ 2t2f2| £f±g JJ|0|S^ TFTL| £BA| §2j 

£XI£ 01 701 S fi|£¥2|. HAI &a|£A1 ^1 EL ±X[^£ OI^OiQQ. SEff. Sj£^0llb 

TFT ^i|0|E S=0|U 2|2|2| TFT Si ±X}^ £J?I3°£ Q^Sfb «Hdt^ 2U. ^1 J|0| 

JE S^OIU HHdSS WSiU Al §2| »8 ¥JMWI &b XH££ 8d£|0| BP. WM, Q*E|u DHM^a 
*?| EL HA| SxlOIIAlb 5|S¥£t EL -fctf*t 7I&2J Bd ^§5101 + 2*0] ?|B 

#oi] HHxiBq. 

#71 ei|E|w DHei|A o^j EL SA | *^o| gfcfoj £ 5M *fr£8K>l flBBQ. £ 5b g]£^3|£ 

PH ^2000-1721982 ££0]| ^|a|)SEJOJ 2ib S^2| ei|E|« OfjeeJA a HAI S«S| =?£0[| Hfi PH§f 
ESAi. (a)b S0E. (b)b (a)S| D-O'di flff 90EO|q. 

E 5(a)0tl EAlff b|2r S0|. g£«2| ^EJ^ QflM^A EL HA| ^x|b A|£ 5|2C|b 3& 
ttfe 5II0IM d£d(23) S! E3I2I tiSfl(24)3». ag2j ^eoil D(BB TFT(3)# ?b|©r3. TFT (3) 

2| E2j|£] BAlb Eaiei 61 2d (24)011. 0Afb ^1 EL iAK7)£| ^(19)011. ?l|0|e S^(14)g 

Pi|0|E <M 2d (23) 0(| S^SIOI aq. 

6T?| ^E|S 0HE^± EL HA| ^x|2| TFT(3) ??2\ =?3E0I| ^CfOI E 5(b)! ST2«0| ^S«JS. 
»B| §2? 0| .?0| S (9)^00 PilOf M 3^(14)01 S^£|3. 0| 3^(14)^011 ?\\Q\* tffiW 

(13) m ArOioy tft(3)^i £ib ^ei^ej SS(i2)oi a^£|0i aq. 3512. sej^ 51 SS(12) g HJ^ 

SIE^ &2f «gfi|(1S)0| n ##0lib EL ^Xf(7)= ?^|6|b ITOOndiun Thin Oxide) 

^§ 3^E^ oi^oid g/^d9)0| g^sioi aq. 

EB. TFT(3)2| i^/Eeil&l BX|^2| »a 984(15)011^ S^(16a)7| BA|b ^1 

EL ^a|(7)2| S/^(19)3| g^£|0| aq. 3E|3. S^(5) 0|2|2| g^O|| TFT(3)2| fi^g S^»r?| 

91 » §^5|(25)0| S^EIH. ?JB(9) 33^01! ^ ^S(20)3f ^^(21)0| BH^EJOi °^E|^ QJj 

^^j a HA| S^£IOi aq. Eff. EL ±A|(7)2J ^ ^X|#(20)8 *ll 1 S 

«l 2 5 dX r OI^OiAJi. e^(21)s o r 3Hd ■ &CH1 2|*H S^SJ 

oi aq. 

B^fi ei|E|M DH^qA ^| E L HA| Sxlb 5|»(9)2| 0^25 TFT(3)2| ^! EL ±X\(7)?\ q^£|0| 
HH^£)?I ttH^Oil ^| EL ^X|(7)2| g% S^(5)£g^Ei ^A|£lb &¥b 7IB(9). ?l|0|e tf»B» 
(13) 0|U S21 »a4(15)2J LB7U ^ISOIIAl d^£JO| TFT(3)2| Mej^J2Jg#(12)0ll gJAISIb 0|^o S 

8 ^l^dol aq. "51. 3IS(9) X|Ai|2| 2§MS¥E| gJ2|«£g ggg^ g^zj oi^2j 7ie(9) 
^§£1X1 »3 P|£K9)LH0I|A| «fAH £J§0|8|0| TFT(3)2| gBj^j 2ISS(12) 2§ ^JA|8|^ 0|£*o 
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£J3 S?f5|0] TFT (3)7* 2=2*8*01 Shfc SAJ §ft £b ?§^§2] *1of£ 0P|o|b £X1|7| ^ 
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#71 BI3 £j^2| S»0|| £8101 ¥*II32! 4*11 0| gofOI ggSfB °^£IH 0He§|£ =SfA| ft7l EL ± 
XK7)S| 214:9 SJCH 5§. m^LH JK^M #0|| 2J8H fii IOOnAO||At 150nA §J 

£0|D|. ffS. ft7| EL ±XK7)2j *|£2| S^Uiflb 712| tfg »7II0II 2J7| OHSOII 7«£ SA|2J 3* 1£ 
£3 2f 0.6nA(150nA/256££)¥Ei 2nA(150nA/64*£)2| 9f?xl£ XflOjS^ *0| !S8*q. Old! CflolOI. 
«7| EL ±Xf(7)2| D|»0» 2|© TFT(3)2| £|3 £jf?b O.I^EJ InAgSE. EH&9(2l93)0UAIb *|£H 1¥Q 
10nA *j£ej A|tf5|7| ORSON 71157* ?JX|B 71114^ x*&0l| SIS 3=1 gg0| 3?l| L*QI4 

TFT(3)7f £§**M gi£7|7|7* S5fl gq. 

seb. 21^21 2*^21 «£¥b TFT(3)e£ S ?aab a«MJ omy. sem §21 0137**1 ^§ ±x* 

7* =pu|S|0| ?#£lb a*7* HQ- 0| 20!A|b «£# 3& aS2| qb*0|££A| 0|g£|fcC||. *7| EL 

±X|(7)2] Q|gO| 59!A|2| 8^2? 22*011 2JA*8*£ S-€J2| Sgg tt 4 &71I 901 S|££A1 7|^« 8f 
X| 8f7j| SQ. 0|2[ 1>0|. *7| EL ±X*(7)g qE|£ DH§qA ^§og A*§8fb 2^01tb 
2|SS(E||gf9> BB OfU£* f*7| EL ±740) X1X||£^E12) D|3§ g£o| 4 Sib X*& i 

HfiHAJ. #7| §2H 0||0||A1 £A|S» Sg^6|3?l XII2000- 172 1985 7|JH2| #7| EL HA| #x|0||A|b 

TFT(3) g# * #7| EL ±X*(7) g# SOII 7|£K9)2| g«8»7|| 8|7| flff S&3* SfflSJ(25)« 0 , 

s^sib xh££ sf^ie §2§os a^&2SJw *7i el ±*K7)£¥£i2i 012*21 **e*s Eamm. 

0| ^QIAlb #7| EL ±X*(7)£¥Ei *]Q TFT(3)2| 83tfeiS£(12) #A|£|^ D|^^ 

33*1(25)25 ^ 2JQ. 

afilU. 9J|E1H DHEBJ a o 7 | el SA j S ^]o||Alb ^| EL ±*K7)£^E1 ^SSEIfe »S X|^^§ 

aw sss^os ^ttj^i angoii el sai s^ii us ?2s^ioiiAj <se»wu 

(9) 3|0O||At S^AJS 219 BSE DISSS £|0|U|B|feq| g*fi ^^OllAjb 0| g&SJ §3^(25)o S ^ 
4 2ife DISS SOPI HHS01I ^Q^o^ JFT(3)2J §£|^£|gg(12)0l| gJA^b Dj^g S 

fllP- 

^1 EL SAI ?^^b 3ie(9)0m ^^(19)oS>M 0|g£|b ITO^ #S§0I 3^ ^S^Oil 

2| « g2|5jo S §§£J^ 0|^2| 2|Eg SS 3 ^I90||A1 i9HAWO| 7|ffH 2^ 

sixiei. £Pi gai oiioiiAib *r^i@ sem ae^ras tftw)« 7|&(Qj»si tub Afoioiib ^hisoi 

2iX| »3 £E«?. ITO H3g ^8|b xfSS|£ VtiSfOI SfX| fitfl KH^dl 0|#2| ^Sdl SIS TFT(3)9| 

5». TFT(3)g ^91S ^Xf^Ai 0|g^b LCOOIIAJE SS°S^E1 5A^ g0| TFT(3)0I| gJ4 

«tfc a¥7^ 9 AhO|| 2|8H TFT(3)7| figSTg SSa^. JldHAi. 0M8I37H 39-804765 

SS. ^^^8jgPH 911-843635 5 MM g|^81S7l| »|2000- 1648755 §0||fe TFT (3) 0|| EJA^b 

SM «B^7| 91 gj 0|2J7^X| ?£2| Xf»afo| 7JXH90I £iq. 01 LC02] ^5011 a«H £ B S! £ 7S 
^^MOI flia&q. £ 6g ^^^5{^H «|2000-1648755 S^dl 7|XH@ LC02j £A|&! BS£0| 

2. £ 7g ^^^Sjg?H §9-804765 gMOII 7|XH^j LC021 £A|& B3£0|Q. 

£ 6 a £ 70|| £AJ^ »0|. £2H2| LC02| #if?5SA|. TFT(3)2J ^# gi 8l#0il 8^ x|S 

°J(26a). xtSSf(26b)g 0^g!8^3. £02J O^qOHAj ¥E|2| £IS0|£b S0{| CHMOjfe- «f¥ xfS^ 

(26a) Oil 2|8|j 0|S CH^g ^^8^ £02| ^^0^^612] ^|A[SO|| ^8|jA1b £ 60||A|b OH^^>i 
£ 01 ¥01 3 £¥ ^&eK26b)8. £ 70||A|fe #2! §0^(27d)#O|| D|@» *}3*K26b)M =?U\%° 
^ xtSg ^X|o[3 HQ- SEEN £ 6^1 o|¥ XFS°t(26a)8 TFT (3) 8|^0I|A1 ^=8|7|| §0)2} S#°S 
x|S 5§g §B|b ^eo| A|^£|32 HQ. 

□dU. £ 6 £ 70IJ £A|ff b|2^ ^8 TFT (3)2| ^8|0|| 8f^ x|ga[(26a). x|S2U26b)« glfe 

?SOIlAlb 7|£K9)2| "JOT CH5fO| 5>b DISOll mtO\h #go| ^ 21 3. ^8|. 8[ 

¥ ^Se|(26a). xHr°J(26b) A[0|OI| 10121 SS AfOIOII/M y^Af^Qb SS^ ^3 2iQ. 

SEtN Oiagf Q42j xfSStOII 2|8H TFT(3)H Z)|^b ?2Sb "AS DHy 4 S0| S§!^ TFT(3)7h 10151 ?| 
m\ S^£|b z ?5Xli2i a 9011 ^5E1 ^o^Aj EL r^X|(7)« 0|g^ SA| %%\2\ #0\ 7|ffB ^ 
*JS£ «7| EL 4:^(7)21 TFT(3)7F Qg8K>| «H^£|b ¥5011 m\0\h HS«| &^0|e|H^ (t 4 

aQ. 

^ #7| 0| ¥012 2££A1, □ ^9 H7| EL i^2| D|S. ^8| 7|^2| 

^$0I| CjofOI 2|£» ^b OISOIU 7ie3 U J§}°S 211151b Jtf£8| ^BoJOj TFT2| 

^TOIJ 2|ff 51>b SA| e»0|Q eM^^eoj X18^ ^ £i- qijeiia 0}|e<N± ^7| EL SA| &x| 

% n xii 5 »hs «s*lbm HQ. 

#7| ^5}^ ^#8^1 9|5H. £ igg 7|^0|| A1S *|I28lb ^g/£g 3#«|b Q42J tfHtf3f. 

q^2| «H<y2i 2| ^eoii MSUXl^q^ S^^b 5|^^fi|. #7| q^2j «H<y£S 

gei-WSJ 2*421 SJ^g^OII #7| S|^¥2f A1S 3x1X1 «£S HH^S ^7| EL ±X|g ?U|ff Q1JE|M OH 
#7| EL SA| &XJ0II 2i01A|, #7| 7|S2| &m\M M W . #7| SJS¥2| #71 #7| EL ^X| 

2| ^S £3 Af0|21 »0|£ gj¥0|| S^ x}g81b XH£S 01^015) x|Sxi|^ ?H|o|H #7| x^l71 ^ 
01 E #71 E!HX|Aq g^g§ gB8^ a«|5f£! ?£x1|£ Ol^OlXj 21Q- 

^ &90U 2J01A1. #7| 7|S*2] ®£\ &m\M #7| %%Mm #^l ft7| EL ±X\2\ #7| 

^91 SEb #71 S|S¥ #7| SIS ¥21 #7| gsjg ^B|^£^ 9#£J^ ^0| 
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e«j. b era on %o\m. £71 ^axi^qsi sfgoii *pi 71^21 g<y aaoiiAi g m, #71 ^sj e 

S!XI±Elt fl*W£5 «H^g 0IS3 gE#g =?W|«U. #7| X^*l|7f bR^OIIAI £7| O|0 £JE£0|| §> 
»3 2B £PI »a«|2| #7| HH<H3| £g §^X| a££lb ?3E£ £|0{ °iCf. 

SEff. B £9£ 7ie#0fl MgHX|AE| as 39g Bm«£4 010 £E#0| g^S|3. #71 

O|0 £JE# g$Otf §0*[g /|0|0|| ^3 &7| SfS| eajj^^Eig SSSJte S|£¥7| «Hg£|3. #7| fi| 
£¥ ^#0i| §2! §0^g AfOfOff ^3 #7| StSf eaH^XEjoj ££/E2j|o| gajf g^E|^ «HdO| Of 
SEIb 84 01. #7| §21 BS^m #7| S25|§ SEWOI #7| 013 £ Eg Oil S*Sb £J*!13 
°£ 3333. #7| BHd ##011 9B»H|g AfO|0|| ^3 £7| S|S^2| 4£ g*|X| &b 3*1011 tfB 
93g £b #71 EL ±X^ HH^EJfe ffl|e|« DHeeJ^ o?] a HA , ^g^. > W o| g<y Hjgoil 
M § OH #7| *H«|7t #7| #7| EL ±I\2i g 9 g^oj a g jxojs ^gj^3 «7| S|S¥2f #7| 
yt8 gsjg 3ejSfE^ S^£|Oj HP. 

SEC. B £S8 7I»4W0 afat MSHXl ±e| S aj ggg sm&tE4 0|Q £JE§0| 9293. #7| 

01 B £JE§ &S0II SaatS AI0I0II ^3 #7| ^SJ egjxi^EI^ S&SIb £|£¥7I «Hg£|3. #7| 51 

##ou a i get §3°ioi £55Ei3, #71 xii i aa aaam &71 ss^g sewoi #71 oig 

£E#0l| ^Sfe gl*i|3{E£ ag£!3. £7| x\m\ XI 2 SZ! §0*tg 40|0li ^3 # 

7| *M MgHX|^E12J ±±/E£ll£! *j^2f S^£J^ HH<!jO| Qf@£|2. #7| «Hd ^#0|| SeSjai^ AfO| 
Oil ^3 &)\ S|£^2* 3 X| X| STb 9|X|0|| 8T9 S^M 5*^ «7| EL 4:X|^^ HH^SJb «|E|M flU^ 
^7| EL HA| S«S>|. £PI P|^2| Q^i ^0||>M B HH. ^^I ^l egax|±E|g 

Sirmfe ^l S]S¥ ^?ll S9JW3 ^7| S|S¥£^ ^l 93^ ^SWE^ S^30| 

B ^l&^Oil S^Hj eajjXf^ §^ 9«e H|^£^ O|0 ^jEtOl S^!£|3. 2?\ 

OIS ##0|| AfO| Ofl ^3 ^|°| ^iHX|A£|« S^5|b S|S^2f ^7| EL ^ 

^0| §^E|3. ^^| £JS¥ Oil AJO|0|| ^3 ^?| ea«x|±E{2| ^x/cgjoj 

31 S^tlb HHSOI 0^£|b SAIOII ^^| S|£¥2| £P| AJ0|2| 9^0||Ai g^aj^ ^^| 

S^eiS IB^fOI 010 £JE£0I| «a«Pf BUSIES ^^£13, H?\ »Hd ^10l| #?\ S| 

£¥21 AiS 3^1X1 ?|X|0j| ghS g«§ EL 4:XPJ ^x|£|^ °«E|M OKesj a. W | 

EL HA| Sxl^Ai. ^7| 7|fi£| £§/0i|A1 fiOf «a«7| ^^1 f^l EL ^X|2J g2| 

^911 712| §£|^3 ^7| £| £^21 ^7| S^g ^^S|E^ S^£iO| flQ. 

B ^92J «|5 7|E^0II e^AI^EI gqg Hm«|£a O|0 ^E#M 

£.^121, ^7| 012 ##011 §2^§ 40|0|| ^3 ^7| yj°r egHXJ^EI^ £JS¥§ 

sfb B^im. ^i ^#011 #y ^aetg £isi^3, ^i E£Hxi±£j2j ^^/Eaiei 9 
^011 2?i asmfe 5^1^ sm aa»^ BTiw. x^i geioii m\ 

§0a|§ ^g«lfe 1§ aa^fe B^2f. £P| aeHE g dj a 0 | goj| HjjAj ¥ ^H1 £|S|§}3. ^71 
±±/E8ll&! ^^£lfe HH^g Ofg«fe gA|OI|. ^;| ISJatfl ^1 19S|g 135^3 ^71 

OIS ^E=0|| SJSE^ x|^aJ|* gjxjj^og B?im> mj\ «H<M A^&oij ge^SJo|g ^ 0 |01| ^3 

^71 Aj£ ax|X| &b ?ix|Ol| ^ S^S EL ^X>g bH^mb ^g 5JOIE 

^E|« DHeq>i ^71 EL SA| &*|2| «|3£ ^SESA{. #7| 7|»2| ^aollAi B OH. ^1 »S«IS 

^pi a ^i &s 2^ ^wm aa^3 a^i sisvsi ^i wa ^ssfe^ 

SEsh B J3|i ggg 71^^011 eeHX|A £1 «q g m^E^ 013 tJE*g S 

B7II2J. ^^I O|0 ^JE§ gm\ S3e|g AfOIOIJ ^3 ^7| H|af ea«x|^q^ S|S¥ 
1 «H^6|^ B^|2f, ^#0|| fl| 1 #2) l^^ie Ei^g^ 9^0(| ^7| JJj 1 

#a S35|3f ^7| 32*|g 5»S»^ Sg S^m3. ^71 SOII ¥XHg §l^m01 ^71 £Z> §0B| 
3| ^7| S^a|g §95f3 ^7| 010 ^!EtO{| °*S£^ XlSXIia 2j«[2jE^ ®£o\t £J\ % 

m\ ^©011 XII 2 g# a^aig §1^!^ ^. ^71 eeflxi^oj ^A/cgjjoj g«oi| £p| Xj| 2 

#2! £PI XII 1 a^ofb §g S^^3. ^7| aoje S o|| bfld ¥XHg 

£|SJSK)| £PI ^/E2i|0| g^5E|b BH^g Differ B7fl2|. HH^j ^#0|| g&S^g A}0| 

Oil ¥3 £]£¥2* AiS a^|X| S^b ?|x|0j| ^7| EL ±X\* BHfl*ffe ^Sg ^jOj 

E 5*b ^|E4M DHesjA. EL SA| ^x|2| XJ|2 ^^ESAI. ^/| 7|^2| ^t^0||A| M . #7| 

^^xiie ^71 e^HXI^EIg 5&«fe ^7| S|^^ g^JW3 #7| S|S^2| ^7| g/^ S^g 

Eel. b *ii£ g^ae 7is^oii ^ egHxi^q a^ s^g hi^sie^ ois ^Egg a 

a^fe B7II2I. ^7| 0|9 £JE.# ^#0{| §22»g 40| Oil ^3 ^7| ea«x|i&|g £»0^ 3J£¥ 

1 «H^»lb SAJOU H7| EL g^^g a^^lb B^I2|. S|^¥ ^*0|| #^ 

£13**3. &7| ££HX|^Ei2| ^^/3ai2J £R g^0{| ^7| #2] §3^|g gg a 

^»lb 9711 &7| S|^¥2| ^71 40|2| xl^xil a^Oil ^71 g# 883^21 ^7| S2JS|g 

^sm^ sg aamb btii^. ^71 s^m § ^ ^71 soil hh^ ¥x«g 11^5^3. ^71 4:^/Eeiiei 

S^rSJb MH<!dg 0f^5Jb ^A|01|. ^7| g02fJl| ^7| gs&|g gE*«l3 #7| O|0 E^ 

oil stse^ *a*«g 2Jaii5|e^ a^m^ 971m, ^71 ^#011 ^71 sjs^si ais a*jxi ®t 

9^g ^71 EL ^g UH^^b 5Sg ^lOiE °J|ej« OHM^^ #7| a SA| ^ 

XI 2| XU2 ^a2£A|. ^7| 7|&2| ^a0l|A| M 101. ^71 XlSXIIg #7| ^7| EL 4:X^2| ^7| tfa 

^?lg 7Haf ge|Af3 ^7| fi|£¥2} ^7| a^g ^sjmE^ a^stp. 
B ^9011 ^EJ« OHe^^ EL SA| §x|b 3 H^5|& ^ ^A|0I|0|| 2»0|A|. §0^ 7|»(9) 

^oii ois ±jes(io)h* aasi(ii)w ^!«xi^Ei(3)g sasfb sis^g 7jxioi. sie^^oii aa 

£1 ^0^(15)oy^ e2|jxi^£|(3)2| ^/E^iei S^£lb «Hd#(16)^. #^ 

05)21 §02J(11)a gyjjQj oigi ^E#(10)0« SJSb ^3^l(4)7f §A|0|| §^ XHS^ £££13. 5lS 
¥2f A|S a^lXI &b 91*1011 S^g ^b #71 EL ±XJg =?U|8U. xf^l(4)g #7| a. ±X\(1) 
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°j ®% s^f5)si n** 2g ^?ig sbwe^ pi^2g saef£SJw. win, aasioi). szi § 

0BH5) §°J ?5«|0I|A| tfft. BWB D|^0|U S3(19) U¥B gnfB a|90| «tst M!«X|±Ei(3)t4 5 

qai shs oi*oih s,s? ¥0 ii gjAWb as 

£PIB S ^AlOflOfl B«o| q^ #A1|«| tfSVPI fl«H E £99 a 4A|0l|0l| B*l £21 ST5«f 

oi aaep. 

SI 1 ^A|0|| 

£ i*93 fl| 1 «j A) Oil Oil U\E ^EJH 01|esjx R7| EL flA| §Tx| g[ 3 XII £ ^BQil BMOI £ 1 
E 21 SSWOI flSffCf. £ IS til 1 £ A| Oil 0]| ff}^ Qi|E|M DfiegjA EL HA| 330) 
JIST3I2S EAIB QEE0I3. E 2(a)^ £ 1fi| gjo^ gy^ qojoj g^HE. E 2(b) E 1 

2J A-A'd§ «B BBEOiq. 

¥3. E 1 % E 21 £>2SK>{ g «A|0(|2| ^EjM OH^a ^| EL fiA | gjqq ?d0| 3 s (0 | 

9. S ftlAloysi qE|2 ohebia n ? \ el 5A| #X|±r £**2| HHjS(1)j» Ui|a*2| HH£!£(2)E£ 1 

Bl^oi 2|2t2| af^o|| TFT (3) 14 gflQII «B| SSEJfe 5fS!A| 12| 4>§ 4:X|£ 01*0(3 

EL ±Xf(7)7f tf*|£|3. TFT(3)2J 7JIO|e S = (14)S HHfl*(1)0||. TFT(3)2J ^a/EBIIB 

BXF°| B3S Vg^SI «Hd#(2)0IK ^^^8 f*7| EL £XK7)£| gf^(19)0|| S^£|0| HQ. 3BJ3 ^ 

ttf» s^(5)^ Ee *«oii s*iai g gAiousi ^goi %%\*\o\ x\^\w?\ ggsioi aq. 

=?a2| U|E|S DHMS|^ f*7| EL HA| S«2| HE gtfOO B«8 E 2(b)g S£8t0| gBBCh 
ftBI §2? OI^OIS 7|B<9>£f0l| £IEfE|gg 0|8«tO| &± WSI(g£9!4|S|AK>l 

E)U 3^ 200nra £JE2| e^ZHIS fif#tf3. SX|2| B|4a2HH| 7lft8 0|£6[01 eSB aiX|±e 
D|A3g ^oi oil a 8 saw tft (3) s^2| g^Qil o|g gE*(10)g aaBQ. 0| O|0 

E2(10)£ ?|C(9)S| ?||B0||A| SAJSa ESSJ OfemOifAl^ TFT(3)0i| EJA^mfe D|^g 3*H 

ofam^ 5!esai ;i^oj a<!d gjgoiiAi g l|< TFT ( 3 )s s - g«oij s^@q. 

qgOlj. CVD 7| ft §g OlgmOl ^£1^ 4f»Bf BgetODft BOOna 9E21 Bt*9U£ D. 

m\ Ol^g ^eiS(a-Si)§ 60nm ^E2| 5|^|S ^jg^P. 3 ^£1 ES 5§ SJ ^BISSl Mej 

AiBism^ flff aioixi oiyg dAie ^. aixi^e es. es. ons sai ish tftoj ssi a 

«50B §£|^£ie(Po"Si)*(12)^ Sa^q. 

qsO||. ^e|g ^Sfaj 0|*O|E! 7||0|e £lfi(Bf(13)jK 200nm SES| B|^«|2| WSi £J 

2S|«3l. PR2f OIISS AIWOI PllOie S=(14)S 8««3. M^s ESi AlflBogj^ ?\w> 

(9)^oii tft(3)i aa»q. ae. e 200 ai^ m&)?\ «m «s goi axis?, s ^9 

2| °J}EJ« DH^S|x o^j EL fiAj ^x|0||A1b SI^^Hj TFT(3)^ 5m0|| E!S£|X| f^^. SJ £ 7 

^011 (fly q^2| TFT (3) £J 5&IA1 4§ iX^* ?b|o^ 5»E ?f^6^q. 

qgOII. CVO ?|ft OlgoFOj 6 00 n si SE^J a|^»l|2| ^JBIS §2S 0|^(H£! #^ sa^tdS) 

# *. PR, oil soil 2|«g ^a/c^oi §y a|^|(4) g^ai i§ s^^q. Oi 
7| A|. X|B4I(4)^ o| a ^E#(10)5f Stt£4 »X|7f g|N|£ £|Oi D|»fi| J^BS 9»|7| 

Oil »9W(4) flg ^^a[(i5)3f SSe|(11)g ^eefOt OIB ^!H#C10)0|| SME 

^ S^^a. □ *. 500nm §E2| Sf^2«|S| Al §2| XHSl ^D|E|gB m\ ^ S^m3. 4iS2| 

nH^oS PR 0HSS2SM) «Hd#(16)^ BXK16a)2f «»«(4)g SA|0|| BflfiQ. 

01PIA1. ^7| a ±XK7)£^q2| 0|9S WD (4)00 Sj^l tfSWII ^E+CPI ?|3H. xf^l(4)b ^IffSI 
®& $m\M M HI. S3(5)# TFTOJ A(O|0y 8aHI2. S gA|0}|0HAi£ E 2(a)0|| EAIff 

»0|. IT0SI $J^d(6)g q^l^E^ xf^A||(4)S 8a«m 2iq. SB. g ^A|0ll0||Aib *W 2^^ 

0171 «»«(4)s 9^(5)$j sg a^Ai sawaxiEf. disoi ew ^setoii 

»»«(4)» SS*^ 7^*fQ. 

QM0II, ft7|0|. ^ejs Ajsjoj, ^2jaSSjS| §££ 0|*0|S SBStS|(17)g 9XK16 
a)»^ St g^e ^. 150nra gE2| S|^J||oj | TO sf gj^ 3 . 0||S0(| 2^«HA1 ^ 

§2j a^oii itos oi*ois 9^09)8 aa»Q. oi7M. inws aa«fe s^s e 2(a) ori eai^i 

2t tt0|. 0| 3 aEg(10)2| 7H=P¥§ ?|tHmfe S^0| Sp. Eg? 8?^(19)££A|fe ITO S| Oil SnQz §2| 
¥3 S^g AT§a 4*E 2iq. 

qeoil. IT02| 0||X|¥S *\ty*\0\ 716(9)8 S&SfSPI 9|3fl. ITOaf 2|^ij(6) LH*0I| e«X|^eg(i8) a 
a^lSQ. Ot^lAi. S ^JA|01|2| ttl|E|£ 0UE^>i ^7| EL HA| &xjOi|>M^ 31X| ae #(18) 2| 7H : ?^b ^ 
^l(4) S3 9^2| LH^OII 2£*. ^. tf3 9^(5)2f TFT(3)9^ A|0|CH| xf^l(4)7[ 8^£|^ ?i*l 
^TliaCf. ES. ei|X|±e&(i8)SJ n ^0|| g^SJb ±x\g(20) °S s^(21) BxfOil 

2| B eoiS »XI»7| ?|5fl. E 2(b)O0 EAIB Uf2f »0| EflO|H| g^/og g^gq. 

qf Oil. &S ^Xf#(20)0| 2]SH S^SCf. iXf^(20)S S|# ^oj^ f ^ 

3Xf ^§|0£ 0|^O]X|:a, 2|^2| 10nmOI|A| 50nra §E0|q. Efi. ^ ^Xf§ 

(20) s §g ^^§/^»s/axf §^ *^s/tf2r^/sx» ^t/sxt sEb y>^# 

§ oiE 6ms| ^zsaiE S3. ha|2| sj^ojq g^l 21 xhs§ of^oi a)8BQ. 

aeji. 200nra g£oj °|^|2| A | , 0(3Uft • SiS ©S. • eJS(AfLi) §S£ OI^OIS E 

^(21)§ 5^011 2|«fl S^8ESM| g tfA|0||2| H^l EL HA| &x|2| S}^f7| 

□ 213, 5fjq« DiEaA EL HA | gxp! 71^71 91 B SJ SlS^b EAimXI SB 
«7| EL rfcXfSI £S5P| flB SI X|X|?^£ £A|5|X| S3 2iq. EB S ^A|0C|S| HH 

de ItES 6!B^3 2iXIB. 0I3JS g^^o] HH<y#(1)3| ^g^2| HH(M*(2)e| axj^l 7fl0|e S ^ 
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33>M0I| 1^|0|| g£B WSi#g OISSKH ^e|X|01j 2|SH S^SICH a7| «i§0|X|B. 1211 EBOllAi EA! 
B aoi *jB£g Afoioij ^3 qg£| «Hd#g 83S^ 34E 7*fca*q. 

oistii moi sag ohe]^ aH^^x el sAi 3*1 ^ stiw g^oii/i &uBq. ^. aixi 

±M§(18)0| PHXH6|^X| tfS ±X|§(20)0| ^^(19)3[ g^(21)E£ 7>|9J2 S3(5)0l|AiB IT0 

e|» Af0|0i|>M 3317* &«»K« »ae«. neia. o| wfgg SS82£A|. §y)2| ?S o| oijEja 
DHes|A E L HA | SxtOllAffe 7]B2| 0&»(5E 2(b)2| ^sa»)2S HBttfc TFT(3)0}| 2J 

49101 mein aaq. 

□aU. £ £A|0||2f ?£0H4fc XfS*l|(4)2| TFT (3) B3 BOB HH^Sj^ O|0 £E#(10)2f g 

8«5|7|. aeoil. xt3*fl(4)fc 7|fi ggo» aoiAl, 013 «E«(10) ?jx|5¥E1 BHtf§(16) 

sixmxi ^e^es ^bi£iH£. 7i&(9)om sasmi). t# §s^(is)2j lh^oiiai #b s^ # *i 

H OIW B4SI0I 7IB(9)S| S&82£ BBWfc 0|^M gg«l 4 aO|, TFT(3)M 5&IA| §21 4* 

§ £X>£ Ol^OiS S| Oil D|90| £JA[£|fe gJ0| SB. 7| © (9)011 A| BAW0| 0IBH£¥£| 21H 

Sfb 0|£JE O|0 £E#(10)0l|A| »»£|7| (Hi £011 TFT(3)2| 5E«A|2| SEj X|«H &X|tf 

^ HP. 

SB. & tiA|0||OI|Aifc g& S3(5)g §efJ^£a 3^3^1(4)1 BflflflB. 0|»0| «7|7| $|g ¥gBOI| 
*IS*II(4)B ^E aa. SB. *HWI(4)e IT02| 2|^d(6)g qn^E^ 84HXIB. 0\%g k 

SAIfil (USS 23(9*01. Xf£xJ|(4)£q 2|*o£ ITOSj 2I^<M(6)0| iJeiUEXI SB. S3 

(5)i ^ hti ea«7i oh son n ?ixi a^ib tssi s^e soi 2i*n smsi ^ aq- 

SB. S 6lA|0||0I|A|fe «»»(4)fe TFT(3)Sj 2| BH^fc. Oil I £¥Q|&££ 0|*0|a UHd 

S S3 g§oj|Ai saioii g3£|7| an £ oil *s*ii(4)ej s^oii si«r ggol §7fSK= aoi aq. ^u. 
S ^SS ^AjOlIOj] BSEIb 3! 0| OH-IBh (4)1 xf^^oi afe qg S^5f0j 

S3. SES. wa« ar^ias Bfffi H^iM^ WmoiSE gq. SB. »«*l(4)fc ES^J 

01 £|Oi axiy. 0I31S S S3A|2| Oil§ 53011 ^Aj, □ B 

2 S^S BS£)fe 30| omei. =o| 7f§ §e ¥goi #^&| xfg^S ^Jfe S^oie gq. 

q§OI|. 2 ^S2| Xj| 2 &A\m\ WE «|E|S 0HM§)^ ft7| EL fiA| S« » 3 X||£ ^^0j| &t>\0\ E 
3g S5^0| SBBQ. E 38 Q 2 £A|0l|0i| q^ Dliesj^ ^| EL HA| &^|£j EA|B 

E0°£A|. (a)fe TFT S3 ¥£2j ?5-l EAIB S3£, (b)fe (a)2j B-B'di «B BSEOiq. SB. 
^ «A|«!b W«(4)S S3 (5) OfUBf TFT g3g Se|M|E^ DJS0|fe ^25 «t 

b *££A1, q^ ¥^£| ?S01| ^StjAlb 4T7|fi X|| aiousi aq. 

E 30i| EAIB Hf2t »0|. S ^A|Q||2| ft7| EL BA| dH^*(1)3J »8 

HHd#(2)o^ Sfil^B 2*5^21 2[^0iJ TFT(3)q §2J ^X}£ Q\^0\& ft7| 

£L A»0)7J tfXISH. TFT(3)2j 7I|0|M S^(14)g £¥^<>j «H<3«(1)0B TFT(3)2| A^/Eeflfi! 9 
Xf£| B^S ^^21 «aS(2)ai. Q§^b #7| a ±XK7)£j aF=(19)0f| S^EIOi aq. 
TFT(3)S| Sb ?¥IM SajJWS^ g 6IA|0I|2| X|SMI(4)7| £jxj|»ES %£S\0\ aq. 

*f7| ?^2| fil|E|« D|e§1a EL fiA| Sx|2| Xi|3S »|S|0| &t>\0\ SBmB. £M B Wl 1 ^A}0II2J 

2J0|. ^d, ^Ej §o £ Ol^OiS 7|B(9) 9|0|| xt^^M ^b WSi §§ ^OjEi^^ 10i| 
S|S«U. TFT (3) t\^9\ ±%2i g^OI) 013 £E#(10)g g^Bq. q^Oll. CVD 7|^ §g OjgS^Oj ^ 

sis Ahsfei §oj §2s|(n)g sise ^. uia«] £isi£g 3sm:a. £9 a! S£l^2i § 

eiAldl^^^ 9| B 91 0| X| Ojyg 1M 6JAIB CH1SI ^Sl TI^AI, W&2\ S£jAjajSS(i2) 

§ S^Bq. 

qgOII. ^£15 AfSfSj §££ OI^OIS 7l|0|e ^5f°|(13)^ WSI §25 0|^O|S 7||0|e S^(14)g g 
^^^^ £S«|0| 7|&(9)d0| TFT(3)M SSBq. SB. E 30i|A|fe TFT(3)7J t\U S|S 

Eioi axiB. Q?£ib as ?*oi qe^ q^2i tft si 121 ^xjs ?uis^ 

afe 218 ^7|B XII 1 gA|0||£t aq. 

qgoih CVO 71* §M OISSKM ^£|g tfasf |o £ oj^ojjj sgs|(i5)S SI^IB ¥. PR. (HI 3 
Oil 2|SH ^S2J S30II SI g^Bq. Op|Ai. 6f7|B K\ I ^A|0||01|Alb HltiS (16)31 

(4)1 ggi SSOIJAi 88SXIB. 8 ^A|01J01|A]b «»A||(4)7[ TFT(3)# e3*fE4=? HflgOII. 
&xil(4)?J TFT(3)2| ^A/cej|o| g X |2| S^SIfe HHd#(16)2[ j2X}810| Hl^q. H«A|. 0| 5§ Oil Alb 
xj©«l(4) ¥^011 B BSBq. H2I3. § Al §2j xf^ XHSg ±mqgS 

1011 21 «h sa»w. 4iS2j mifio^ pr, onuBssai ®%\*\& «»«(4)s b^bq. 

M7|A|. S^IS §^ #y g2e|(15) §y §2^(11)^ 2?S5FE^ S^8|3, X(SX||(4)S 0|B ^E^ 
(10)31 S^STil BESMi. TFT(3)2J °| UfefSOl »S XHSOil 2jo« SOjX|2. 0|&g &So| xfB& 

^ axiB. mjd#(i6)3f axjmb ¥*oii tmmwm b^sfxi 8^e^ ^s a^. a s^oiib 
»» sm^ q^ ximmxiB. x^i(4)2i bHd#(i6)si g^g ^7ib wi 1 s^ioast »0| gAIOII 
+ aoiAi ss2j sems ee& ^ aq. sb. disoi sxib ¥Sbob ms«(4)s aawfe ^e 7f 
fe«fq. 

qgoil. cvo 7|* #g 0|g5K)j tffifej §2g o|¥OIS 731 2 S2! §93(l5a)g £|5|B PR. 

Oil SOII 2|Cfl TFT(3)21 4i^/EaiB 0XJ93OII §| fi^SU. Al «H£ ^Hiq^S § 

01) 2|6H §l^m3. 4iS2J DH^o^ PRi ofl*IBESM| Hfl<y*(16)g 8BBQ. 

qgoii. #7|9>. ^3Ef°t. ^eia iSf^ so S oi^ojxj sBa^(i7)g tft (3) 21 

/Eai£i &Xf^X| &§of^ |g ^. |T05|g 0ll§/0|| 2J3H >hS2| g^OII ITOS 0| 

*?01£J y^(19)§ BSBq. OI7IAI. ITOSjg B28*h B3S E 2(a)0f| EAIB H|2f »0|. OIB 6JES 
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(i6)2i 7irW a^oi gp. 

QgOil. IT02J 0l|X|^g ^BimOj 7IB(9)S gB3W7|?ISH. ITOSj 2|^(M(6) LH^OII 2HX|±e§(18)g 

Eyoim a#oi 83BQ. neia. ^EJt. 4£t. a&g. ^§Q£ oi 

¥Of£l &9 ^#(20)3|. Al §og OI^OIS M^(21)g §^0jj 2|6H agftSSJH. £ gA|«|S| #7| 
EL SA| *f*|2| S^SQ. EB. £^(19), g>£ ±Xf§(20) Si §^(21)£ fl| 1 & A! Oil Oil QQ 

y QS ¥M. §Q. 

0|2| tfOl B[0\ eijEIM OH^aj^ *7| EL HA| 3x|b xf?tfll(4)7| TFT(3)Q SBAJ S2| 4§ 4: 

xt gawa EB. gei^ei^#(i2)2| ^sg nm«*E5 fB^2£ 83£l7i an^oil 7iB(9)oi 

Q ggej(11). SZJ ^3^(15)2J L«^Oi|Ai US 5E^ t ^IQOJlAj «>AfE|0| 7|£K9)2| 0£JB°£ gnj 
Sf^ OI^M X^ft 4* HQ. ffff. £PIB n\ 1 ^A|0||2t gBJ. TFT (3) ¥3 0|2|2| 9^0{|>M^ 

ITOfil xHW|(4)2»2| fl« 37117} gXjJ7f E|X| &7| OH SOB £313 X}*Eg 37|| ft * H0|. 31 1 £JA| 

oijSQE Ste MTV 93 B^uKH&^as. 7H?go|Et get) ft SSMHJ 4 HQ. 

fll 3 aiAion 

QgOil. » g*S2| Xl| 3 gAIOtlOII DQg °t|E|£ DHS6|± *7| EL SA| Sx| a □ SBOll £9t0| £ 

4M STS«0| ftBBQ. £ 4b XO 3 gA|0l|0l| ttjg °J|E|« f*7| EL 5A| *>X|2| ?3£g EA|B 

£S£^. (a)fe TFT gaj ¥E5| £A|B g^SE. (b)fe (a)2| C-C'dg $IB B0EOIQ. SB. 

£ SMIOIIfe #7| EL ±XK7)2J gJ309)2J IT0#2j LD¥9 7|&2| ^Jffog BOWfe Dl^g #S$F7ll 

»a»7i A b aigafe aasAi. Q§ ¥»si =pasoii ^shai^ #7ib «i i sy xji 2 
am. 

g 41 /I Oil SI eijEjH DHK^>w o 7 , EL HA) S ^&2] bHd#(D3f &B52J «Hd#(2)°£ 

8! Sf±0!| TFT(3)U ^§ 4iXfS 0|^0|£! S|^¥fi| ft7| EL 4:XK7)7| 

g*J£|:2. TFT(3)2| 711 0| e 'S = (14)S S^^S) UHd£(1)0i| TFT(3)2| 4:^/E2i|oi 9X}2J B48 1*33 
2J BHd#(2)0{!. Q^^e ft7| EL ^X»(7)S| »^(19)Qfl S^EJOf HQ. 3813 2» 2f^2] HAj9«(5) 
2|^2| 7]|2|of22 »S«|(4)7J g^EIOI HQ. 

6171 ?^2i QHEJM OHea]^ EL SA| Sx|2| ^SOJI £oH ^S^S, ^7| B AM 51 2 61 

A|0|j2f ^0|. ^(M, so^ 01^0151 7|EK9)&0|| x}^^g ^b WSI ilUQge §011 2|oH ^ 

#5}3, TFT(3) ^S2| 9«0|| 010 2E#(10)e CVD 7|^ 0\%o\0\ ^e|S ^ 

at §2i §25,kii). bi§s aaee g^i es °j ^ejesi seiAiei^»s ?ib aioi 

Xi oiyg fg A|^o[0| &%2\ DH@oj SBItfBI5@(12)S 8SBQ. 

QhOII. tf«°t i2£ 01^013 7|| 0| e <^5t^(13)^ WSI §£S OJ^OIS 7l|0|e 3^(14)^ § 

£o'i AIBSSJW 7IB(9)^0I| TFT(3)M B^BQ. IB. £ 40i|A1b TFT(3)7| 8JQ £ 
3@ SIS £|0j HXIB. fi^SIb SIS =P^0|| 0}^ Q42I TR SBA| §2| 4§ ? 

U|ft 4E Hb 38 ^7| B » 1 M »| 2 tiA|0||2» HQ. 

QgOB. g ^A|0l|«|A1b R7| EL 4:Xf(7)2| g^^(19)0| Sfe ITOg §|*|B E 4(a) (HI EAIB 2 
01. □ 9¥7f iai^B|^^(12)0l| S^E= ITO# 0||S«O| S^(19)g S^BQ. 

n ^. CVD 7|^ %m 0\go\0\ ^£|S <^£J°J so £ 0|^0IS #2! ^3^(15)g §I^B PR. Oi|*J 0(1 
2|5H 9^(5)2] §2» Sg°t(15)# TFT(3)2| £±/H9|£J B^YSjV «S«|(4) 8^ 

oil a# 8^bq. aei3. ai §21 bHd xhs# ^QiEi^a #011 °joH a^ns. ^§21 im^o^ 
pr. oa§i&££*i Hu>y^(i6)ji} xf^xii(4)g §aioii s^bq. 

Qeoil. !T02| OlIAI^l ?\m\0\ 7|5.K9)§ §e^SI7| ?im0| IT0°| 2|^d(6) U|*0|| B||X|^A(i8)e 
B¥7f Ej|0|Q| g^OI £|E^ S^BQ. §5 4^^. SXJ 01 

*rO\$ ^Xf*(20)^. Al 01^015! s^(21)M e^OII 2j5fl a^aSSMI. B ^A|01|2| ft7| 

EL HAI SX|2| m^¥7| SEB. ^^(19). ^Xf§(20) §y g^(21)g JQ| 1 ^A|0||0|| QEf 

a QE ¥XH. ?5eiE SQ. 

om aoi siot a^@ wiEia qhm3± «7i el hai &ai^ »m\wi\ ft» s^(5)i a 

^£|7| EH S0|| t ^7|B ^11 XII 2 ^A|0|j2f yo|. 7|B(9)0|Q ^3St(11). §e» S3S|(15)2| L|^0|| 
Al t>g Eb f 7IISO0AI BAJSIOI 7I©(9)2| B^8HS $m\£ 0|^^ g*^5| 4^ HQ. EB. 

^ ^A|0||£j ?3SOI|A|fe £ 4(b) (XI EA|S «I2| ^0|. ITO^ S3o^ §OIIE X\m\W?\ 8^97| CHS 

on. £g#oi a ito# m^p *mm^ msroii ch«oie s^i ^?ift 4 hq. eb. xi»^i(4)b 

OIB ^E#dO)*0| g^Ol 7^7|| E|E^ 8«BSS*I. D|S0| «Sffl(4)2| SA|9 A30l|A| BMJ£|0| 
3 9 ^(5) 2| 8Wa»2S eJAf8|7| Ofl^Oll. ^S^o £ tf8 fi «g ff^AlS 4 HQ. 

0|^ tfSB «F» itO|. g g>S2| ojjEjo qhe^^ W7 | EL S /| xh^oil 2|3ie. H7| EL ±X\2.¥ 
B| 7|^»0|Q ggsf ^OIIAI tfBg DOOIQ. gg§0| 2 7IB0IQ ITOOUM BAf^b QISM 

*I9& 4 HOI. TFTS2J D|»2| £j Af = ^XimOt TFT2I ^X|5^. Sf4i M^HA|7J 81 

^ ^e^^e^f ^g 4 o^q. 

3 01 #b g ^82] eijQH OHSeJ>. ^7| EL HAI &x|0i|Alb 010 £J££°£¥Q TR 8^^ Efe Bf| 
i!SW gB^b xf^lM ?J«I^£S agSim. EB. 7||5 «3*lll ^3 82* E^ TFT 

leiA|£s a^a^SJiM. 71^ ^a3f ^£ OIBOIU, 7IB 0^2§ ^j^olb D|» 

21 axift 4 H7I OHSOIQ. 

^5/; g$ 
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H03 7IB3011 >hs siaefe 03£lb «H<y^. 37| q«si uh^jsi 2» ¥eoii u\ 

gs utB| eeBx|A.E|§ s^mfe si£¥Sh 371 «HflHs"saJwe! 21219 s^s^oii 371 sis 

¥2* 4£ 9x1X1 BfE^I HH^@ *7| EL =?b|ff «(E|M OH^x #7| EL HA| 3XI0II &0I4. 

37| 7|&S| 2d @ OH 37| S|£¥2» 37 1 f*7| EL £42) £3 9^ 40|2| *|0|E g|¥OU 3 

§ xJBStb «££ Ol^OjJ! xF^IS ^uim3 r 371 XI3W 301E 37| M^jXj^El S2#£ 

iBmb aaisie! =?2«£ 01^0151 as mh oiei* dh^^ #71 el 24 sxj. 
2 

37] ?iS2i g<y 3^0114 g a« 371 ftsnw 371 *7i el ^xjsi 371 ^3 seuo 3 

71 S£¥fl 37| H>3 92Jg 2|e|«£4 S3Elb 31S ^3E£ 3|b ^E|* OHM*N± #7| EL S4 3 
X|. 

St»»3 

a 1 era 2101/1. 

37| 7|»2] 330114 M CH 371 »8WUI 371 Sl£¥ SEW 3 371 £|£¥2* 371 &3 

g^g 333b ^J°£ mb aflEIM 0H^a ^| el H4 3x|. 

3?» 4 

ai 1 son ftoiM. 

37| HfSf egHxiAEJoj S[ gOll Ap| 7 | fiS | g£ 33<)||4 g IH 37| S[H| E£HX|±E1i El^SfE* U tf 
Aj£j o|0 =Pb|»[3. 37| «»«|7t Ut<=t?0«4 37| O|0 £JE#Ol| £!&b 2!S Sfb 

«M|E1M DHM^i^ ft7| EL 34 ^xl. 

3¥3 5 

an eroo 24014, 

37| X*3*I|S| 3¥7f 37| «Hd^ tfS»J|*| S3£lb 21 "S£S ofb QJ|E|a dh^bsa W! E L a 
M 3x| . 

3^3 6 

£33 7IB30II *|Sf eaijx|>iEl S3 S^ft Hj^oFSE^ O|0 3E#0| 3393. 37| 010 3E# 3 
#011 g0°|# 401011 ^2 37| MSHXI^El! S^Sfb S|S¥^ «H^£I^. ^71 3^011 # 

y aaeig mo\q\\ 371 atsj eg«xi^Ei2j ^^/naioj 3^ a^tife hh^oi di^£|^ §ajoii 

3^1 3 05t3J 371 ^emoj 3^1 012 ^S#01| x>»»|7|- S3£I3. 

371 HH£t 3 §011 S9»S|§ 401011 3^1 S|S¥^ A|S a XI XI 8^^ SJxIOil WE ^7| 
EL £X|7t bH^£]^ mb ^Ejo DH^SjA ^| EL SA| 3x|0H 2id A1 . 

3^1 2IS2I ^gfOIIAi M OH 3?l XJ3SPJ 3^1 ft?l EL £Xf2| 371 9^2] EE ^1 &SI 
371 5IS¥£I 37| ^E|6FE^ g3£JOj 22 ^ 51§ ^S2§ «fE|M DH^^I^ ft 

7| EL HA| S«. 

S03 7IS3O0 eanxi^EI S3 iq^E^ O|0 3E#0| S3£|H. 37| 013 3E§ 3 

#0|j S0e|g 40| Oil ^2 37| eg!X|iEi« SfiSlfe 5|£¥7f BH3£|H. 37| 3 #011 XII 

1 #et ^0^oi §i^i£i3. 37i xii 1 #2i aasta- 371 ib^oi 371 010 *je#oii g>sb 

X^x||7t ^KilSjE^ S35J2. 37| XI33I 3#01J m 2 #^ §0S|§ AfO|Oi| ^3 37| HfS| e^X|± 
E|2| ^^/Eai0 S^jII S^£Jb «H<yO| 371 «Hd 3#«| S&Sf^t 40|0|| ^ 37| 21£ 

¥^ A|£ SxIXI 91x1011 g«g ^b ^7| EL U^£Jb ^£|M QHe^^ ft7| EL HA| 

3X|0|| yoiAI. 

37| 7IB3 ^l<!d 3BO04 § OH 371 xf3ai7} 371 MSUXI^Elf S&mb 371 S|S¥ ^91^ § 
£i*U 37| 2J^¥2| 371 S«g ^BI»fE^ S^EJCH 21b 5!§ fSH£ 5tb ^jE|^ DflEB|>k 

^7| EL B/| 3X1. 

^03 7|#30i| ^ M£«X|^E| S3 El^mE^ O|0 3E#0| S3£i^l. 37| 0(0 ^E# 3 

#OI| g0S|^ 401011 371 tt^Hj S^XI^EI* Stmfe SJS¥2| ft7| EL iXJSJ ^(anode)0| S 

^£1^1. 371 2j^^ 3#0f| #et §0S|§ 401011 ^3 371 ^ e?«X|^EiSi ^x/c a |oi 
£lb WHdO) D|^£Jb §4011. 37| S|£^2} 371 g/^ 40|2| g2?0||Ai 37| S0E|3J 37| S0e| 

t §B5I0| 371 010 3E#OI| g*Sb xJ3^l7f gjXIl^og g3^^, 371 Bfltf 3 #011 37| SS¥2f 
ax|X| fi^b ?|xlOi| ^b ft7| EL ^X}7J £g 3xJ£jb ^EJS OH^^^ «7| EL HA| 

3XI0II a 014. 

37| 7IB2I ffld ^30114 MOt 371 XiS^|7| 371 ft7| EL ^X|2j 37| g>3 3^ ^?ll 7H^ §SW 

n 37i sis¥2f 37i g^r a^g ^§m£^ s^sioi 2£ ^eim ohe^a #71 



15-8 



^2002-0033078 

EL SA|' #x| v . 
9 

«l 1 S. » 6 ». fl| 7 S S! «| 8 » g 0|k B fiOU £101/1. 

#?i #7i BHd^ «xhs s#sib *g ^sss mb umn± wi el hai 

#xl. 

*j?8 10 

*fl 1 S. XII 6.9. fll 7 8 M fl| 8 8 g 0|k B SOU ftO\M. 

#7| 31£¥b ^0JAi£ 01^015! 2881b 3J§ s*J2£ «|fe e»1E|« OH^^ EL HAI 

»«. 

2?8 11 

§0# ?IB#0|j ea^l^EI 8# 9^1 HR8HE* 013 #E*g S38lb 97l|2h #71 013 g 
E* ##011 AfOIOII ^3 #7| e|a| egnxi^Eig S8aib Sl£¥^ BH*|31b 93121. #71 S] 

#gOII SB §02{g £13*13. #7| ^ £9X|£E|S| £±/Eeil°] £R 9«0i| #7| SB £0°t 
§ BgSlb 1£ 8381b 93121. xlSfll §3 930)| #7| SB §0^31 #71 §£s{§ ©gsi 

b S# 8351b #7| ga|E S □) aj?| goil BHd ¥XHg £13313. #?l ±±/Eai8 B331 

Q^£|b tffJdd = o^sfb eA|Oj], #7| SB 80*131 #71 aa^a SSSKH #7| O|0 #ESOI| 

k^ xtaxv* sjxi|5|o£ 8#mb 93121. #3i aBd #sai sew^s aioioii ^3 #71 &i£¥2i ai 
s axixi affc ^ on *7i el ±xia Biigaib sioie &b ^ei« qhm^± 

f*7| EL HAI #x|2| XII 5 8B0i| 2J0JA1. 

#?i 7iesi a<y veroi ai s m #71 xnraiig #71 #71 el ±xi2i #71 wa geuo # 

?l S|£¥21 #?l &2 g^g 3iolk^ S#Slb 2£ mb «|E|M 0||es|A #7| EL SAj & 

x| 2| HIS 

*j?8 12 

223 7IB#0|| eajxi±E| g# Hl^mk^ 00 £JkSM S3«lb 93121. #7| 0|B g 

ES #S0I1 APOIOjj ^7| egaxi^g s^sib BH^mb B^l». ^1 sj 

^¥ ^#011 i s» agsrg siaie *oii 33011 m 1 sa aema ^i ae^c 

^#sfb 9^512 ^?l Soil «a ¥X9^ i|a|9(0| ^| Kf ^1 gZ^B 

?l 0| B £k#0i{ ^!S£^ xlS^IM Q«a|0£ S^Clb EPIISh ^1 »a*i ^gOII xii 2 *y 

g SJSIB ^^1 egHXI^oj ^^/saiei 3^ 9^0{| XII 2 *Z_> SBB,^ ^7| «| 1 #21 

aasia ^e»fb @^ aama. a^i a««s son ¥*hm ««i«oi a?i ^^/kaisi 23^ 
a s^sib «H<y# otBstb BTim. #71 mid asoii s&sf^t Afoioii #?\ si^¥^ ais axi 

*i ^b ?lx|0j| £fb ^7| EL iXH HH^^b £3-1 ^Oik ^b °J1EJM DH^q^ #7[ EL 

SA| S*|2j XII £ aUQI SiOIAi. 

^71 7|B2| £80114 S0^ ^7| x^AlJg 6f7| «|S| ea|jXj>iE1« 5B^b Sj^^ S 

ei^Il ^71 Si^¥2| &7| ^85}£s g^ofb 51g ^92£ 8|b 0 4E]« 0(1^^^ ^| 

EL HA| Sx|2j XII 5 

13 

§3^ 7ie^0|| M^AI^EI CJ^S^k^ 0|3 gk^e 9^^b B^|2[. ^7| 0| B M 

k# a#oii aeieig a^ oi on ^3 ^7i Msaxi^Eig s^mb sis^i Hn^«ib §aioii. ^71 el 

±X[2] g/^M S^»lb ^71 5|^¥ ^0011 §l^^2, ^7| ^^X|±E12] ^ 

±/£2IIB 3^ S^OII ^7| g^^te SS^b It S^Sfb BW. ^7| S|S^2f ^7| 

4oi2j xj^xji 9^011 ^7i #ei ^71 ^smb s^sib e^iia. ^i 
m si ^7i soil uh^i ¥xh^ §i^iei3. ^7i ^^/keii&! 3^21 a^sib m&g ofB»fb §aj 
oil #7i sb #7i asaia mbsioi #71 010 ^k#oi! s>sk«i *tm\m vm*\°z a# 

8^b E+7||2f, #7| BHd # ##0|| #71 SI £¥21 A| S 3x|X| &b ««0l| 93§ ?>b ^1 EL 

1 BH^SIb ^jOik ^b ^JBIM OH^BjA EL HAI §x|2| Xi|2S ^^011 2i01A1. 

#71 7IB2I «{j »8O0A| SOI #7| Ztm\2 #?l «?l EL dbX^St #7| 9« 7H^ 

H #7] 5|£¥2f #71 ^SSfk^ g#o[b 2i§ ^S2? ^b ^jE|« OHE^jA #7| EL H 

ai #xi2j xii^ aa. 

^=?8 14 

XII 11 8 SEb X|| 13 8011 2»01A1. 

#7| ^^/EBfl0 3^ 92|2| #7| #7| x^a{| 8# S32J #7| gg §gJB 5§0i|A1 g 

^mb ^§2£ mb «1E1H OH^a ^7| EL HAI #xJ2| X||S . 

15 

^l 12 30JI 2iOf>M. 

#71 X[^|7» #71 UfjtfB} ¥XH«| 2|5H S#£1b ^S2£ 31b ^Ejw Dli^^^ #7| EL HA| 

#xi2i «is aa. 
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*j?9 16 

Jfl 11 9. M 12 & fll 13 § 011= ff 90|| 2lO|A|. 

£PI 2JS¥0I1 £P| SH*|±E|2* £0| Sg/i£ Ol^Oi^j 33 8f£ 2§ ^23 SJfe 

eijEJ « QH£*N£ fPI EL fiA| 3*121 JII3S »B . 
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